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(54) CONE TYPE SPEAKER 

(57)Abstract: 

PURPOSE: To reduce the peak of sound pressure frequency characteristics by 
making the secondary high resonance vibration mode of a cone type diaphragm 
axially a symmetric. 

CONSTITUTION: A diaphragm member small piece 3 formed inside by means of an 
approximately U-shaped slit 2 for which a spreading angle is set as 50° -120° is 
provided near the voice coil bobbin 4 jointing part of the cone type diaphragm 1 by 
one or two or them in approximately symmetrical positions and the intrinsic 
resonance frequency of the diaphragm member small piece 3 is taken near the 
secondary high resonance frequency of the core type diaphragm 1 . Thus, the 
diaphragm member small piece causes bending resonance near the secondary high 
resonance frequency, the voice coil bobbin at its root is bent and the secondary 
high resonance vibration mode of the cone type diaphragm 1 is made axially 
asymmetric. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2. ** ** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The diaphragm member wafer formed in the inside of the abbreviation horseshoe-shaped slit as for which an 
abbreviation isomorphism-like slit is made to the abbreviation radial by being extended in the direction of a core from the 
ends of a slit which were able to be opened along the approximate circle hoop direction The cone mold diaphragm formed 
near the voice coil bobbin joint in one piece or two abbreviation symmetric positions, It has the dust cap which is attached in 
said cone mold diaphragm inner circumference section, and covers said abbreviation horseshoe-shaped slit. The cone type 
speaker characterized by having made the breadth include angle of said abbreviation horseshoe-shaped slit into 50 degrees - 
120 degrees, and carrying out proper resonance frequency of said diaphragm member wafer near the second quantity region 
resonance frequency of said cone mold diaphragm. 

[Claim 2] The cone type speaker of claim 1 characterized by having made the thickness thinner than the field thickness of a 
cone mold diaphragm by having made the cross-section configuration of a diaphragm member wafer bottom part into the 
shape of a roll, and making thickness of a diaphragm member wafer periphery part thicker than diaphragm side thickness. 
[Claim 3] The cone type speaker of claim 2 characterized by having made proper resonance frequency of one diaphragm 
member wafer into near the second quantity region resonance frequency of a cone mold diaphragm, and making proper 
resonance frequency of one more diaphragm member wafer into 0.4 to 1 time of the first quantity region resonance 
frequency of a cone mold diaphragm. 

[Claim 4] The cone type speaker of claim 2 characterized by preparing corrugation with the same cross-section outer 
diameter as a diaphragm member wafer bottom part on the same periphery as said diaphragm member bottom part of a cone 
mold diaphragm. 

[Claim 5] The cone type speaker of claim 2 characterized for convex corrugation by the thing of a dust cap established 
immediately inside from the abbreviation horseshoe-shaped slit of a cone mold diaphragm at a periphery side. 
[Claim 6] The cone type speaker of claim 1 characterized for a dust cap by transparence thru/or making it translucent. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the cone type speaker which reduced the peak of high region resonance of a 

diaphragm. 

[0002] 

[Description of the Prior Art] In order to reproduce a high-definition digital music source to high fidelity in recent years, the 
peak of high region resonance of the frequency characteristics of the cone type speaker itself is reduced, and to eliminate an 
unnecessary sound as much as possible is desired. Especially, with the woofer of a multiway loudspeaker system, since the 
peak of high region resonance occurs in the inside loud-sound region where the sensibility of human beings lug is high, it is 
a problem, and reduction-ization of a high region resonance peak is attained increasingly. 

[0003] High region resonance is explained first here. Although computer simulation model drawing of the conventional cone 
type speaker is shown in drawing 12 , this is in the condition that a signal does not enter and of not deforming. Although the 
computer simulation oscillation mode of the first quantity region resonance is shown in drawing 13 , signs that the outermost 
periphery of a diaphragm is carrying out resonance deformation most greatly are known. That is, the stomach of resonance 
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has growled to the outermost periphery of a diaphragm. 

[0004] although the computer simulation oscillation mode of the second quantity region resonance is shown in drawing 14 - 
the antinode of resonance deformation ~ two - increasing - **** - the big part of resonance deformation - the inside 
[ periphery / outermost ] - moving - a diaphragm - it is periphery approach a little. Although the computer simulation 
oscillation mode of the 5th quantity region resonance is shown in drawing 15 , the number of the antinodes of resonance 
deformation is set to five, and the big part of deformation is known [ of a diaphragm ] by that is moved to the inner 
circumference side. 

[0005] Thus, high region resonance is in the condition in which the standing wave rode on the diaphragm, its number of the 
antinodes of resonance deformation increases, so that it becomes high order, and the big part of resonance deformation 
moves it to the inner circumference side of a diaphragm. Moreover, also in which high region resonance mode, it is got 
blocked, even if it cuts and sees which cross section of a diaphragm, the same deformation is carried out, and it turns out that 
the oscillation mode is uniform for the oscillation mode being axial symmetry to a hoop direction. 

[0006] It explains referring to a drawing about the conventional cone type speaker which aimed at reduction of a high region 
resonance peak below. Drawing 16 is the explanatory view of the conventional cone type speaker aiming at reduction of a 
high region resonance peak. The cone mold diaphragm 41 is attached in the voice coil bobbin 42, and the periphery is 
supported with the edge 45 attached in the frame 47. The dust cap 43 is attached in the inner circumference section again. 
The voice coil 44 is held in the magnetic gap of the field section 48 by the damper 46 attached in the frame 47. And in order 
to reduce a high region resonance peak, ingredients, such as internal loss, i.e., viscous big firing isobutylene isoprene rubber, 
and an elastomer, are used for the edge 45. 

[0007] By this configuration, since the outermost periphery of a diaphragm 41 most often moves by the first quantity region 
resonance as mentioned above, it will be received, big internal loss, i.e., viscous force, of an edge 45. That is, the first 
quantity region resonance mode will be braked and the first quantity region resonance peak will be reduced. 
[0008] 

[Probiem(s) to be Solved by the Invention] However, with the above-mentioned conventional configuration, since it was 
difficult to brake the mode more than the second quantity region resonance, there was a trouble that it said that the second 
quantity region resonance peak in the inclination for a peak to be the highest cannot be reduced, and also a high order high 
region resonance peak could not be reduced with a common cone type speaker. 

[0009] This invention solves the above-mentioned conventional trouble, and it aims at having reduced the second quantity 
region resonance peak, or offering the cone type speaker which also reduced the high order high region resonance peak 
further. 
[0010] 

[Means for Solving the Problem] In order to attain this object the cone type speaker of this invention The diaphragm member 
wafer formed in the inside of the abbreviation horseshoe-shaped slit as for which an abbreviation isomorphism-like slit is 
made to the abbreviation radial by being extended in the direction of a core from the ends of a slit which were able to be 
opened along the approximate circle hoop direction The cone mold diaphragm formed near the voice coil bobbin joint in one 
piece or two abbreviation symmetric positions, It has the dust cap which is attached in said cone mold diaphragm inner 
circumference section, and covers said abbreviation horseshoe-shaped slit. The breadth include angle of said abbreviation 
horseshoe-shaped slit is made into 50 degrees - 120 degrees, and proper resonance frequency of said diaphragm member 
wafer is carried out near the second quantity region resonance frequency of said cone mold diaphragm. 
[0011] 

[Function] By this configuration, the voice coil bobbin a lifting and near [ its ] a bottom bends [ a diaphragm member wafer ] 
bending resonance near the second quantity region resonance frequency, and campanulate non-axial symmetry displacement 
is carried out. For this reason, non-axisymmetrization of the oscillation mode of a cone mold diaphragm is carried out, the 
second quantity region resonance oscillation mode is ununiformity-ized by the hoop direction, and a peak is reduced. 
[0012] 

[Example] It explains referring to a drawing about the example of this invention below. The 1st invention (claim 1) is 
explained first. Drawing 1 is the explanatory view of one example of the cone type speaker of invention of the 1st of this 
invention. 

[0013] This cone type speaker is 18cm in aperture. 1 is a cone mold diaphragm and construction material is polypropylene 
with a thickness of 0.4mm. 2 is the configuration as the conventional thing which a voice coil bobbin and 5 are [ for a 
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diaphragm member wafer and 4 / the diameter of 70mm and 6 ] voice coils with cloth in a dust cap as for construction 
material, and is shown in drawing 14 every time a frame and 10 are [ for construction material / an elastomer with a 
thickness of 0.2mm and 8 ] the field sections with an edge as for a damper and 9 and the aperture of 32mm and 7 remove the 
abbreviation horseshoe-shaped slit 2 and the diaphragm member wafer 3 with abbreviation horseshoe-shaped slit and 3. 
[ same ] 

[0014] The abbreviation horseshoe-shaped slit 2 can be opened in order to form the diaphragm member wafer 3 so that the 
periphery side may serve as the free end. This diaphragm member wafer 3 is formed near the joint of the voice coil bobbin 4 
in two abbreviation symmetric positions. And it is attached in the inner circumference section of the cone mold diaphragm 1 
so that a dust cap 5 may cover the abbreviation horseshoe-shaped slit 2. 

[0015] And it has carried out near 3kHz whose breadth include angle of the abbreviation horseshoe-shaped slit 2 is the 
second quantity region resonance frequency of the cone mold diaphragm 1, the proper resonance frequency, i.e., the bending 
resonance frequency, of 90 degrees and the diaphragm member wafer 3. In addition, although the thickness of a diaphragm 
member wafer and die length adjust the proper resonance frequency of the diaphragm member wafer 3, proper resonance 
frequency becomes low, so that die length is so long that thickness is thin. Moreover, if infeed is put in in the direction of a 
path at a diaphragm member wafer, proper resonance frequency will become low a little. 

[0016] About the cone type speaker of this example constituted as mentioned above, the actuation is explained below. 
[0017] If the signal near the second quantity region resonance frequency enters, since proper resonance frequency is set up 
near [ the ] the frequency, the diaphragm member wafer 3 will cause bending resonance to which a periphery side flutters. 
Since the voice coil bobbin 4 is immediately near the diaphragm member wafer 3, when the diaphragm member wafer 3 
moves, in response to the inertia force, the voice coil bobbin 4 near a bottom will bend. Moreover, the breadth include angle 
of the abbreviation horseshoe-shaped slit 2 is 80 degrees, and since the diaphragm member wafer 3 is formed in two 
abbreviation symmetric positions, the voice coil bobbin 4 carries out campanulate non-axial symmetry displacement. That is, 
if the voice coil bobbin 4 is seen from right above, it will become the oscillation mode like drawing 8 . For this reason, 
non-axisymmetrization of the oscillation mode of the cone mold diaphragm 1 will be carried out by motion of the voice coil 
bobbin 4, the second quantity region resonance oscillation mode will be ununiformity-ized by the hoop direction, and a peak 
will be reduced. In addition, since the diaphragm member wafer 3 is covered with the dust cap 5, the proper resonance sound 
is not emitted. 

[0018] Drawing 12 is typical computer simulation oscillation mode drawing showing an operation of this invention, and uses 
the computer simulation model of the example of invention of the 3rd of this invention explained later. Although this is the 
3kHz oscillation mode which is near the second quantity region resonance frequency, signs that the diaphragm member 
wafer on the left-hand side of [ which was carried out near the second quantity region resonance frequency of a cone mold 
diaphragm ] drawing is moving violently understand proper resonance frequency for it. And deformation of a deflection and 
the diaphragm cut end of drawing differs [ a voice coil bobbin ] from deformation of the diaphragm near a drawing center, 
i.e., it turns out [ by which the oscillation mode of a cone mold diaphragm is ununiformity-ized by the hoop direction ] that 
are done for non-axisymmetrization. 

[0019] In addition, by computer simulation, the breadth include angle of an abbreviation horseshoe-shaped slit was 
understood that 50 degrees - 120 degrees are good. Also in more than this or the following, the effectiveness of the second 
quantity region resonance oscillation mode non-axisymmetrization of a cone mold diaphragm becomes small. Moreover, a 
diaphragm member wafer has at least one same effectiveness. 

[0020] The sound pressure frequency characteristics of the cone type speaker of the above-mentioned example are shown in 
drawing 5 . The sound pressure frequency characteristics of the conventional cone type speaker with which the dotted line 
consisted of same components as the above-mentioned example except for the cone mold diaphragm, and a continuous line 
are the sound pressure frequency characteristics of the cone type speaker of the above-mentioned example. It turns out that 
the 3kHz second quantity region resonance peak is reduced. In addition, although the first quantity region resonance 
frequency is 1.4kHz, internal loss with a big elastomer edge brakes, and most peaks have not come out. 
[0021] According to this example, as mentioned above by preparing the diaphragm member wafer which set up proper 
resonance frequency near the second quantity region resonance frequency of a cone mold diaphragm near a voice coil 
bobbin joint A diaphragm member wafer bending resonance near the second quantity region resonance frequency A lifting, 
The voice coil bobbin near [ that ] a bottom bends, and campanulate non-axial symmetry displacement is carried out, for this 
reason non-axisymmetrization of the oscillation mode of a cone mold diaphragm is carried out, the second quantity region 
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resonance oscillation mode is ununiformity-ized by the hoop direction, and a peak can be reduced. 
[0022] In addition, although construction material of a cone type speaker was used as polypropylene in this example, it 
cannot be overemphasized that it is good considering this as a paper metallurgy group etc. Moreover, although the 
diaphragm member wafer was the configuration which followed the field of a cone mold diaphragm in this example, it is 
good also considering this as the field of a cone mold diaphragm, and a discontinuous configuration. For example, it may be 
made the configuration where it slept more horizontally than a cone mold diaphragm, or you may make it a flat configuration 
without a bow. Moreover, the configuration of two abbreviation horseshoe-shaped slits does not need to be the same. 
Moreover, the configuration of an abbreviation horseshoe-shaped slit does not need to prepare R in a corner, or, of course, 
the form around [ form ] it went on the whole also needs to be available for it, and its slit part of a lengthwise direction does 
not necessarily need to correspond with radial. Of course, a lateral slit part does not need to be in agreement with a 
circumferencial direction. Moreover, the slit of a lengthwise direction jumps out rather than a lateral slit edge for 
convenience' sake on a metal mold fabrication etc., and even if it becomes H character-like a little so to speak, it does not 



matter. 



[0023] Next, one example of invention (claim 2) of the 2nd of this invention is explained. Drawing 2 is the diaphragm inner 
circumference section amplification explanatory view of the cone type speaker of one example of invention of the 2nd of this 
invention, and, similarly the aperture of a loudspeaker is 18cm. 1 1 is the cone mold diaphragm made with the resin 
ingredient for injections which mixed the mica with polypropylene, and thickness is 0.35mm. 12 is an abbreviation 
horseshoe-shaped slit, 13 is a diaphragm member wafer, and it is prepared near [ one ] the joint of the voice coil bobbin 14 
which is the aperture of 32mm. As for diaphragm member wafer bottom partial 13a, thickness has become thinner than the 
cone mold diaphragm 1 1 by the shape of a convex roll with a radius of 2.4mm at 0.28mm. Moreover, as for diaphragm 
member wafer periphery partial 13b, thickness has become thicker than the cone mold diaphragm 1 1 at 0.6mm. Construction 
material is the dust cap which is the diameter of 55mm of cloth, and 15 is attached in the inner circumference section of the 
cone mold diaphragm 1 1 so that the abbreviation horseshoe-shaped slit 12 may be covered. 

[0024] And it has carried out near 3kHz whose breadth include angle of the abbreviation horseshoe-shaped slit 12 is the 
second quantity region resonance frequency of the cone mold diaphragm 1 1, the proper resonance frequency, i.e., the 
bending resonance frequency, of 70 degrees and the diaphragm member wafer 13. 

[0025] Since other configurations are the same as the above-mentioned example of the 1st invention, explanation is omitted. 
Although explanation is omitted since actuation of the cone type speaker of this example constituted as mentioned above is 
completely the same as the 1st invention In this this example, since the thickness of diaphragm member wafer periphery 
partial 13b has become [ thickness ] thin thickly at the shape of a roll again, diaphragm member wafer bottom partial 13a 
Proper resonance frequency becomes lower than the thing of the structure of the 1st invention, and if it is made the same 
proper resonance frequency, the radial die length of the diaphragm member wafer 13 can be shortened. That is, the 
effectiveness same with being shown in drawing 5 is not only acquired, but it can miniaturize the size of the diaphragm 
member wafer 13. 

[0026] Therefore, it not only can reduce the second quantity region resonance peak, but according to this example, when a 
diaphragm member wafer can be miniaturized and magnitude of a dust cap must be made small from an exterior reason etc. 
by having thickened [ the diaphragm member wafer bottom part ] thickness of a diaphragm member wafer periphery part for 
thickness thinly by the shape of a roll again, it can realize the target cone type speaker. 

[0027] In addition, although construction material of a cone mold diaphragm was used as the resin ingredient for injections 
which mixed the mica with polypropylene in this example, it cannot be overemphasized that it is good also considering this 
as other construction material. Moreover, although the diaphragm member wafer bottom part was made into the shape of a 
convex roll, it is good also considering this as the shape of a concave roll. Moreover, in order to lower the proper resonance 
frequency of a diaphragm member wafer further, a diaphragm member wafer bottom part may be cut selectively, and may be 
lacked. 

[0028] Next, one example of invention (claim 3) of the 3rd of this invention is explained. Similarly the loudspeaker of this 
example is 18cm in aperture, and if the number and proper resonance frequency of a diaphragm member wafer are removed, 
it is the completely same configuration as the above-mentioned example of the 2nd invention. 

[0029] A different point is having made the diaphragm member wafer into two pieces, having made proper resonance 
frequency of one diaphragm member wafer into near 3kHz which is the second quantity region resonance frequency of a 
cone mold diaphragm, and having set proper resonance frequency of one more diaphragm member wafer to about 0.6 times 
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[ of the first quantity region resonance frequency of a cone mold diaphragm ] 1kHz. Both of the breadth include angles of an 
abbreviation horseshoe-shaped slit are 68 degrees. Both of diaphragm member wafer bottom parts have the shape of a roll 
with a cross-section outer-diameter radius of 2.4mm, and the direction of the thickness whose directions with a proper 
resonance frequency of 3kHz are 0.22mm and the proper resonance frequency of 1kHz is 0.2mm. Moreover, the direction 
whose directions with a proper resonance frequency of 1kHz are 1 .6mm and the proper resonance frequency of 3kHz is 
1 .4mm, and the thickness of a diaphragm member wafer periphery part is about 40% of that whose path lay length is the 
proper resonance frequency of 1 kHz. 

[0030] Actuation of the cone type speaker of this example constituted as mentioned above is completely the same as the 1st 
and 2nd invention about the diaphragm member wafer whose proper resonance frequency is 3kHz, the second quantity 
region resonance oscillation mode is ununiformity-ized by the hoop direction, and a peak is reduced. 
[0031] Drawing 9 is computer simulation model drawing of the cone type speaker of this example, and is in the condition 
that a signal does not enter and of not deforming. The cone type speaker is shown in the condition of having cut at 180 
degrees of one half exactly. That is, it is in the condition which also cut each diaphragm member wafer in ***♦. In addition, 
it cannot be overemphasized that simulation is calculated in the original condition with 360 degrees of cone type speakers. 
[0032] Drawing 10 is computer simulation 3kHz oscillation mode drawing showing an operation of this example. Although 
this is the oscillation mode near the second quantity region resonance frequency, signs that the diaphragm member wafer on 
the left-hand side of [ which was carried out near the second quantity region resonance frequency of a cone mold 
diaphragm ] drawing is moving violently understand proper resonance frequency for it. And deformation of a deflection and 
the diaphragm cut end of drawing differs [ a voice coil bobbin ] from deformation of the diaphragm near a drawing center, 
i.e., it turns out [ by which the oscillation mode of a cone mold diaphragm is ununiformity-ized by the hoop direction ] that 
are done for non-axisymmetrization. 

[0033] Since the frequency above the proper resonance frequency carries out antiresonance actuation, as for the diaphragm 
member wafer not only it but whose proper resonance frequency is 1kHz, the sound pressure level of the band which is in 
charge of the DIP between the first quantity region resonance frequency and the second quantity region resonance frequency 
goes up it. That is, the DIP before the second quantity region resonance frequency is improved by the diaphragm member 
wafer whose proper resonance frequency is 1kHz. 

[0034] Drawing 1 1 is computer simulation 2kHz oscillation mode drawing showing an operation of this example. Although 
this is the oscillation mode near [ which is in charge of the above-mentioned DIP ] a frequency, it turns out that the 
diaphragm member wafer on the right-hand side of [ which carried out proper resonance frequency near 1kHz ] drawing is 
moving to the diaphragm member wafer with a proper resonance frequency of 3kHz and opposite direction of drawing 10 . 
[0035] In addition, like this example, when the rigidity of a diaphragm is high, it is common for a DIP of the sound pressure 
frequency characteristics before the second quantity region resonance frequency to be large. Moreover, in order to improve 
this DIP, computer simulation showed that it was appropriate to increase the proper resonance frequency of a diaphragm 
member wafer 0.4 to 1 time of the first quantity region resonance frequency of a cone mold diaphragm. 
[0036] The sound pressure frequency characteristics of the cone type speaker of the above-mentioned example are shown in 
drawing 6 . The sound pressure frequency characteristics of the conventional cone type speaker with which the dotted line 
consisted of same components as the above-mentioned example except for the cone mold diaphragm, and a continuous line 
are the sound pressure frequency characteristics of the cone type speaker of the above-mentioned example. The 3kHz second 
quantity region resonance peak is not only lost, but it turns out that the DIP near 2kHz is improved. In addition, although the 
first quantity region resonance frequency is 1.6kHz, internal loss with a big elastomer edge brakes, and most peaks have not 



come out. 



[0037] According to this example, therefore, by having made proper resonance frequency of one diaphragm member wafer 
into near the second quantity region resonance frequency of a cone mold diaphragm Since proper resonance frequency of 
one more diaphragm member wafer was made into 0.4 to 1 time of the first quantity region resonance frequency of a cone 
mold diaphragm, it not only can reduce the second quantity region resonance peak, but according to the antiresonance 
operation The cone type speaker which also improves the DIP before the second quantity region resonance frequency, and 
has flat sound pressure frequency characteristics is realizable. 

[0038] Next, one example of invention (claim 4) of the 4th of this invention is explained. Although drawing 3 is the 
diaphragm inner circumference section amplification explanatory view of the cone type speaker of one example of invention 
of the 4th of this invention, similarly the loudspeaker of this example is 18cm in aperture, and its configuration of two 
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diaphragm member wafers or others of it is completely the same as that of the above-mentioned example of the 3rd 
invention except for some cone mold diaphragms. 

[0039] A different point is having formed the corrugation 26 with the same cross-section outer diameter as diaphragm 
member wafer bottom partial 23a on the same periphery as the diaphragm member bottom part of the cone moid diaphragm 
21 . That is, the cross-section outer-diameter radius of corrugation 26 is 2.4mm. In addition, thickness is 0.25mm. 
[0040] Actuation of the cone type speaker of this example constituted as mentioned above is completely the same as the 3rd 
invention about two diaphragm member wafers, the second quantity region resonance oscillation mode is ununiformity-ized 
by the hoop direction, and a peak is reduced, and the DIP before the second quantity region resonance frequency is improved. 
[0041] An oscillation of the voice coil bobbin 24 propagation-becomes unable to be hard to the cone mold diaphragm 21, 
and can make it decrease sound pressure frequency characteristics smoothly in a high region, since not only it but the 
corrugation 26 is formed as a frequency becomes high. Moreover, since the cross-section outer diameter of corrugation 26 
and the location on the periphery were made the same as diaphragm member wafer bottom partial 23a, a metal mold 
fabrication of the cone mold diaphragm 21 can make them easy. 

[0042] The sound pressure frequency characteristics of the cone type speaker of the above-mentioned example are shown in 
drawing 7 . The sound pressure frequency characteristics of the conventional cone type speaker with which the dotted line 
consisted of same components as the above-mentioned example except for the cone mold diaphragm, and a continuous line 
are the sound pressure frequency characteristics of the cone type speaker of the above-mentioned example. It turns out that 
the outstanding sound pressure frequency characteristics which the DIP near 2kHz is not only improved, but the 3kHz 
second quantity region resonance peak was lost, and the high region decreased smoothly are acquired. 
[0043] Therefore, according to this example, a metal mold fabrication of a cone mold diaphragm is easy by having prepared 
the corrugation which the second quantity region resonance peak is lost and a DIP of this side not only can improve, but has 
the same cross-section outer diameter as a diaphragm member wafer bottom part on the same periphery as the diaphragm 
member bottom part of a cone mold diaphragm, and the cone type speaker which has the outstanding sound pressure 
frequency characteristics which the high region decreased smoothly can be realized. 

[0044] Next, one example of invention (claim 5) of the 5th of this invention is explained. Although drawing 4 is the 
diaphragm inner circumference section amplification explanatory view of the cone type speaker of one example of invention 
of the 5th of this invention, similarly the loudspeaker of this example is 18cm in aperture, and its configuration of two 
diaphragm member wafers or others of it is completely the same as that of the above-mentioned example of the 3rd 
invention except for some cone mold diaphragms. 

[0045] A different point is the thing of a dust cap 35 established immediately inside about the convex corrugation 36 from 
the abbreviation horseshoe-shaped slit 32 of a cone mold diaphragm at a periphery side. The cross-section outer-diameter 
radius of this convex corrugation 36 is 2.4mm, and thickness is 0.2mm. 

[0046] Actuation of the cone type speaker of this example constituted as mentioned above is completely the same as the 3rd 
invention about two diaphragm member wafers, the second quantity region resonance oscillation mode is ununiformity-ized 
by the hoop direction, and a peak is reduced, and the DIP between the first quantity region resonance frequency and the 
second quantity region resonance frequency is improved. 

[0047] An oscillation of the voice coil bobbin 34 propagation-becomes unable to be hard to the cone mold diaphragm 31, 
and can make it decrease sound pressure frequency characteristics smoothly in a high region, since not only it but the convex 
corrugation 36 prepares and is prepared as a frequency becomes high. Moreover, about corrugation 36, it becomes 
positioning when attaching a dust cap 35 in the cone mold diaphragm 31, since it prepared inside immediately of a dust cap 
35, and manufacture of a cone type speaker becomes easy. 

[0048] Therefore, according to this example, the second quantity region resonance peak is lost and the cone type speaker 
which has the outstanding sound pressure frequency characteristics to which a DIP of this side not only can improve, but 
manufacture of a cone type speaker was easy for, and the high region decreased convex corrugation smoothly by [ of a dust 
cap ] having prepared inside immediately can be realized. 

[0049] Next, one example of invention (claim 6) of the 6th of this invention is explained. Similarly the loudspeaker of this 
example is 18cm in aperture, and if a dust cap is removed, it is completely the same as the above-mentioned example of the 
3rd invention. 

[0050] Different points are transparence thru/or having presupposed that it is translucent about a dust cap, and construction 
material is polyethylenenaphthalate with a thickness of 0.1mm. 
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[0051] Actuation of the cone type speaker of this example constituted as mentioned above is completely the same as the 
above-mentioned example of the 3rd invention, and the second quantity region resonance peak of it is lost, and it can 
improve the DIP near 2kHz. 

[0052] Since it is translucent, a diaphragm member wafer, an abbreviation horseshoe-shaped slit, etc. are transparent, it is 
visible and not only it but a dust cap can realize the cone type speaker new in appearance to which vision also complains of 
transparence thru/or the outstanding property, 
[0053] 

[Effect of the Invention] As explained above, by bending resonance of the diaphragm member wafer which set up proper 
resonance frequency near the second quantity region resonance frequency of a cone mold diaphragm, non-axisymmetrization 
of the oscillation mode of a cone mold diaphragm is carried out, the second quantity region resonance oscillation mode is 
ununiformity-ized by the hoop direction, and the cone type speaker of this invention can reduce a peak. 
[0054] Moreover, by thickening [ a diaphragm member wafer bottom part ] thickness of a diaphragm member wafer 
periphery part for thickness thinly by the shape of a roll again, a diaphragm member wafer can be miniaturized and a dust 
cap can be made small. 

[0055] Moreover, by making proper resonance frequency of one diaphragm member wafer into near the second quantity 
region resonance frequency of a cone mold diaphragm, and making proper resonance frequency of one more diaphragm 
member wafer into 0.4 to 1 time of the first quantity region resonance frequency of a cone mold diaphragm, according to the 
antiresonance operation, it also improves a DIP of this side and it not only can reduce the second quantity region resonance 
peak, but can realize flat sound pressure frequency characteristics. 

[0056] Moreover, a metal mold fabrication of a cone mold diaphragm is easy by preparing corrugation with the same 
cross-section outer diameter as a diaphragm member wafer bottom part on the same periphery as the diaphragm member 
bottom part of a cone mold diaphragm, and the outstanding sound pressure frequency characteristics which the high region 
decreased smoothly can be realized. 

[0057] Moreover, the cone type speaker which has the outstanding sound pressure frequency characteristics to which 
manufacture of a cone type speaker was easy for, and the high region decreased convex corrugation smoothly by [ of a dust 
cap ] preparing inside immediately is realizable. 

[0058] Moreover, in a dust cap, a diaphragm member wafer, an abbreviation horseshoe-shaped slit, etc. are transparent 
transparence thru/or by supposing that it is translucent, it is visible, and appearance-novelty to which vision also complains 
of the outstanding property can be realized. 
[0059] This invention has big practical value as mentioned above. 



[Translation done.] 
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(54) [S&Bj^gp] n-Vl^tf-* 



(57) [£*)] 

ism 3->-s«i!rtR©jis2&i««ft«s«i*-K 

Hftfi] l£jJS0fl#$:5 0* ~12 0* i:tfcB&3(D 

^tt^ y y h 2 «r i 9 *ort«ijjcjBfifc$n5Sii««iw 
s*wtaac i fl*fcttie*t*/j:ffiinc 2«»»t , mm®. 

tttt'bK 3 w|lW*SJl&!gSc£ l n% 2 
ft*. 




1 

»cjgft$ti.-C-C#5lilS30^^y y Hc£ 9 
K £ ft 5 «Slj&g|5M/J ^ Sr , #W * => ;i>?$ \f 

$!&f!i££. !WHE = -i'Sfii!iSrtja»»wBt5f«i-»t6*L 

B5tBI&=><0^^ y s/ htf>J£#9AK-Sr5 0° 
-12 0* t U WSESlbtglS«-/J^ro@W*SJSiS» 

t>ff< LfcCt^mt-T -511*9 1 ro=i f- 

5 ifi©fiiMRSaJtt/J^roH**fiffl«E«*3->^!« 
»«©SBi»:il!**SH«*oo. 4-ifiiLfc:t 

rtflllcKttfc Z t *W®. t -f -5!f *« 2 (D 3- f 

[000 1] 
[0 0 0 2] 

* T- A (Di&^m X f - * t?f4 , mi$,&M(D f - ? A* APfl 

f - ? ofittfb«SB ?>4x5 J; 5 Kfco T t TV * 

5« 

[0 0 0 3] *r^rT***a»iov^TWWSrUT*J 
v*&£JEMK«-C*>$. H 1 3 K-t«>JB 1 a 



(2) 4#$W6- 1 8 1 5 9 9 

2 

# * fc * S < L T U * * # * » 

[0004] mi 4ic$52&.mi&&m(r>='>'¥zL—#is 

L T ig»)«(D^^Jl 3? 9 M ft o T ^ 5 „ 12 

10 xv^:iW>5. 

[0 0 0 5] ro«t5tc, ttlftggtt&a()£lc:£&jgAS 

[0006] uT^mm^mif-^ni&mtm^tzvt^: 

20 5 0 mi 6ttfc##ge-*<0(6fc&Bofcfc#©=i- 
^S^tr-*©«iWH-cfc5 0 3-i/SiK(i4itt# 

-l'*=i^/l^b'i-'4 2(C®t9#(tlbn, *-<0*Wlf47 U 
-A4 7fCK9f^»te>iXfc3iyv?4 5fi«f$nt^ 
5 0 *fc-troi*JjaSi5|CI4^ h*-r >/;/4 3*s®9f+»t 
ejtVTV^5„ ^-T^=i^^4 4tt7U— A4 7lCSl9f ! t 
»*C>ix;fc*'W<4 6K«fc 9IWKIH54 8©a^=¥-v y/W 
+ (C^$n-C^5o -t LT3CJ, v?4 5»w»4. 

30 l^5 0 

[0007] rro^ict 9, ±^©J;5(-^iiS>ci«^ 

*®T-(iSli»)1S4 160ft^^ftt<t<t)j<roT-, 17 
v?4 5©*#/irtS5a*o*0*!;tt*S:S»t5Cli:K:* 
5, o* 9SB1 K**»J»£i'U ^li^ffi 

[0 0 0 8] 

[«W^«ftLi5i:-rSBIUH] L*»L.*^e>±Ett* 

i^fflii/«cro-e. — few 3 — ^ t°— ii T'S t°— ^ 
40 AS m V MHft \Z th 5 2 ft. tf- ^ * fi«"C? # * ^ 

[000 9] *»Wf4±EI!e*©raJHA«:*ft-f 5 1>© 

tt-T5^i:^SW<t1-5c 
[0 0 10] 

50 It&flfc* y K0P3«S*»e>*i|^E*lSlKISIB]Jg*t«>^ 



3 

* 4 >\s-& v^m&nttiBic i fl $ tummmmm^ 
50° -i2o' tu ffitasHMEaBtt/htf 

[0011] 

IAMB] CiroS/&fc4 9, *2*i«**SHaftf+ifi-e 
(0 0 1 2 J 

w-rs„ iai f±*^o^i w^^raa— yf^f-A 

[0 0 1 3 J ;©3-yf^f-*|j;pgi 8 cmffc 
So Ki^-V-aStft^T-fc^WKfiff^O. 4mm» 
^y yot'U^T'foSo 2fiB§30^^y y h, 3J4 

+ y^T'Wffli^T-itS 7 0 mm, 6 li^-T * s-fyU 
t'feOPf 3 2 mm, 7 fix. 5, ^"CltSffiJ? $ 0 . 2 m 
m^)X7^ K-v— , 8f4:?V^\ 9S7 1/-A, 10(4 

jwttB-e*> 9 , b&3 ro^* y y h 2 b mwmmt'hK 

So 

[0014] BaC^ y j/ h 2 14, fi»«JBW/J^ 
3 (OftWimfr £ fiffl £ *5 4 5 fcfttc: HI 

PjtVfctWT'fcSo - 0«»ffi^/J\lt 3*4^*3 

fc'> 4 <^#«f*iff KW^fcffiBK 2 «t 
"Cl^S. tLT^ K^r-T -7 7°5^BS=iro^:^ y y Y 
2 5rS(r ^H-r i 0 kz 3 - 1 ©rtfl Wfc© 9 # 

fte>n-cv>5o 

[0 0 15] ^rLT»l=J(75#:^^ y y h 2 C0j£# 9 £g 

14 9 0' . ffiSbtgSWt/J^3roHW*S^K»oi9^ 
«*«JII««-C*)5 3kHz f+ifffC LTfoSo ft**. 8 

»«mt/hjt 3 wHW*s^^f4«»tsgiJ*r/j>jtro^ 

[0 0 16] »±«J: 5 t«*Stifc*Htt©3-^ 
[0 0 17] *2fcK*^ffl«*f+i6©ffi-*#A5 



(3) 4#PI¥6- 1 8 1 5 9 9 

4 

fi»««B«-/J^3J4@W*SJS)K^-?:CD«&^ 

f*-f V^*ig5r^2ri- 0 4<'l'^.=3-f , /W^f>4{4igii]S 
8ttt/h# 3 (O-T <*i5< (CfoScor-, StfitE$Wt/J>fr 3 

>4tftzi?&z\ ticfts„ ifes&3(o^^y 7 h2w 

BIC 2 ffigj: ft 6 ttTV » S <DT\ tX^T ^ a -f ^tff 4 f4 

10 ^4$rK±^^aSiEl8co4 5&«fN~ KKfcS. 

/ifk'V4Wlf)#fc4 9##>it^k$tL, £2&ilitt#« 

5tc4 9SfetlTV>SWT% ■t©H*r#®gW)tt*tSft 
Sr tl4ft^o 

[0018] 012 »4*38W<0f^ffi*r*i-ft*tt43 ^ 

w-tz&mwom 3 <D%w?>mm&i<D=' > t* ^.-^ •> $ 
mt$i&mm®.&ttfi:T'hz> 3 k h z kt-^s 

&j&bt>s&t£z>zbs o£9 =t->mmmR<nm®*- 

[00 19] /itJayta-^v/^aU-v/g y(c4 
30 9, BSaOT^xy y h<7>JEijS9^«»45 0* ~1 2 0 

SJffiKi«oB2i^iiiisg*gS«j^- K*tt»*Wk«)«i* 
*«/hS<J5c5. *fcfi»«SB$t/J^ttie-etlSJ*©Sft 

[0 0 2 0] lll5fc±fElliS^]C03-^Si^t°-*(7)^ 

fSHlg0iJ 1 1^ C&|5 D p pT*«fi!c £tltzV£#:<n — t°- 

-*©*£E«jK»«H4-(?*)6. 3kHz©|2 ^fei^lgc* 

40 «f-^^(s®$nTv^r tdst>A>So ftfc^ii^i^ 

%^SJ9Kft(4 1 . 4kHz-Cfc5^ x5^h7-i 
y >J<D*i* ftrtgua^c 4 9 «fltt t -y I4»i t A/ 
t'ttST^ft^o 

[00 2 1] U±.<D£ o fC*HJ£«iiJ(c4tLf4* > 
fitK»t5wttc4 9, m2iSkiii«E*SJliS^rjtifiTS 
50 ttSrL, C<Ofc«)^3-^«t(l«»S»l*-K^*«j 



(4) 

5 

[0 0 2 2] ft*3. *H15S0JK:i3^-O4=< — ^xt"- 
t u-Cctv^rtJis 5*-t-fcftv\, $.tzfcmmmr*teM 

fci^o *fc2<ioB&=c75^^ y hco^fiisic-c 10 
R £l£(7fc 19 , ±&mz yfysY LtzBX bi>h 

ofB-a-fcf-caf y y mm*#i*w>*!J > hffi<t 

0 fcJRlWtiLT, IvfctfH^iKK^ftofci LTfcii* 
*fc>ftt\, 

[0 0 2 3] WC«80]<B3&2<D»IU (»JR3R2) <7>- 
■CfcD. *fc*-#C0n&l4l3li:< 1 8 cmTfcSo 11 

mmtt&X'X'%it=>-ymm®mx\ mmno. 35m 

mffoS. 1 2im=><D^ftX>J y K 1 3J4fi»Mgg|5 

frfoTtUftl 3 af4¥4!2. 4mmOifiD— /U^T-^lff 
7550. 2 8mmt3-ySSlfil 1 «fc9t>S<ftoT 
1^5. *tSHft«gIJtt/h>T-^HW»l 3 bfifcffWO. 30 
6 mm^a-yfifillfi 1 1 J: 0 tff< iotV^S. 1 
5 l±tt«/4 J; ffT<£>iSS 5 5mmC0^X h*^ y7'T , fc5 < 

»S3«^!) y y i 2S-s^^-ri;5»c3->gy«ti) 

tgl \ntmWzM'OVitfhftX\^* 

[0 0 2 4] tLt(|3©^xy ? M 2<£>j£^t>S 
3(4 7 0° , IHUfiAtt/hM-i 3 (0@W#SJlR$co£ 

2 i*SlS*MilK«5:T'fca 3kHz ttifiK LTfoS. 

[0025] t(om^m mtw. 1 ^^^o±iE^jgwt 

SWtt/J^ttjcaiJ^ 1 3 a *Sa-A4*-?rtfftfft< *fc 
«IMR»*t'JvK-*Htt» l 3boW#I< 4oTi'5 
<£>T\ HW^Sjl^^mi^B^coWigrotWi 1 ? 
ffi < ft 9 . Isj ft <b tf^tbtsm* 

/wn 3 «jim#fl<DS$*fi<r4w o 
* 9 hi 5 fc^-ro t ntK<eftjn^ft e>n-5 t> -c* 
< . lift«*wt'Jvfi- i 3 roiM xsr/j^bi-s r t vx 

£5. 50 
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6 

[0026] u^x*mmmic£ti&%i2#.$im&Mv 

£<£«T-# 5tf *»0 T'ft < . ffi»«ge^J>Jtffi7cSB 
[0 0 2 7] ft*, ^IfiW-Ctta-^SlSiftSrottJt 

£#y t*u eu^kz-vf y-^i^ysyffl 
iliSS *T<bft^. *fc*»SaiJlt/J^«5c»»S:ia 

[0 0 2 8] &IC*«H<©SB3©*W (»3ft*3) ©- 

[00 2 9] H&6,&f4, JgftSaW/J^S: 2f@i: L % 

i m<»mw)mutf'b)i<DmGjmm&$i& => - ymmm 

&<D$R2&mi$,#mffl®.&X-h?>3kHztti5:tLs t 

l &m®&fcm$L%l<D 0 . 6 ffiFS*© 1 k H z 
tLtzZtX'&>2>„ BSaW^xy s/ hWjEAStj^gfi 
2ffltfc 6 8° T*fc5„ «SMR«Mt'J^«7C«B»H:2ffl 

J?l4@W*S«jK^C3 kHz»*7}S0. 2 2mm, IS* 
ftSMfift 1 k H z 0 . 2mmffc5„ 

«»*t/j^^jB»»«)rtff i4, mG&mm®.m 1 k h z 

(D*^ 1 . 6 mm, B?r#&Hj&ft 3kHz 0*jjs 1 . 
4mm-C, S*|6]OS$^@W*S^iS^l kHz»t, 
<75<D4 0%g^T'fc5o 

[0030] u.k<n£oiz®i$,£ixtz*mMM<n=>-y 
SJx br-*(Oibff a, 3kHz (DM® 

&mt'bmz<o\,^Tit% 1 , ^2 <D%wt±< m cx-h 

V , SB 2 K*SH*iSHc?F*a-{b*n 
[00 3 1] ^9f4*HJS0ij<O3 — >12^.t 0 — fi<T>=i> 

^18 0' CWofcHcit^LT^S, os^a 

«a«^itfc*A/'t , -ei»ofctt«8-ca)5. ft*5->$ » ^ 

->3y|i3-yS^f-AjJS3 6 0' $)S*5R<75«ffi 
•CtW $ tv§ r t »4M 5 * X t ft 
[0 0 3 2] 01 Oi4;fcHJ&$<Df1M13£^i- 3>f»- 



7 

[00 3 3] -tixtf «»9 T?<t< HW^SHjftSfciS 1 k H 

<tf&2&BiJg#ffiJl&&cDffl«x.< yT'tcfcfciWW© 
#JEE u-^^iajs 6. o* 9 S3r#£ffltt$tts 1 kHz 

[003 4] Hill l4*Stlt««)ft!fflti5rf3^tfa- 
?->^i/-> 3 y2kHz Sih^E— KUlT-fc So m 

*>k m^mnmst.^ 1 k h z f+aatc Lfcu^iii^igit) 

WKt/Wfra*. 11 1 0 <0@W*ig|^iS^ 3kHz OgM 

[0035] tits, *mizm<ot. o \zwm&L<Drm&n 

£&#-rSfc»{;:tt, MMKflW/hJtOBttftlMlttft 
«T3--vS«ntf0>lliKX«AlMljRft:«>o. 4~i 
flSfc-f 5 r t tfmwx-hzz. t ti\ ayfi-^ ^ 

U— >a VIC J; Otoofc. 

[0 0 3 6] laeJwifElllfeeilCOa-^^f-^O^ 

tenuis t m zu&xm^ <* ttrttg*© 3 - ^m* e- 

-Xngfeffim&HftftX'hZo 3kHz <Df& 2 
S^-?i) ! 4< 4o TV >S li 9 T'# < , 2kHz Hi& 

i«5«c*SJi&^Cfi 1 . 6 kH zT'fe-5/iS, ^.7^ h-^- 

[00 3 7] «£oT**ifc0!lfc «fc*Uf , 1 fl<Z>£IM£ffi 

*SJlK»Wifft *2ftjB5«*fif- 
* £(g^T*t 5 tf 0 -efc < , t 5 1 fl<0«WR«# 'h 

T±9 77^ h^^Eig&ic#14$r : ft-rS3-^^t' 
-#SrH3?,T-tS. 
[0 0 3 8] *tC*«Wro*40*W (»**4) ©- 

T'*>5^» *SUS0lJ<O^ f— *4>|^i:< Pll 8 cm 
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tt'hft*?* <D«!l<Dmi8. b% 3 ©BE ©_tfE £ £ < 

[00 3 9] *fc5j&tt, «IMR«W*/J\fi-«7C»#2 3 
a tl^CK)Tffi^-S^'bo3^y-i/ 3 >- 2 63r, =>-> 
2 1 0£Sb£gM*tt7cg|S# t PI C RJSIifcRtt 
fcr irT-$>S„ oSO^/uy— > g y2 6»il^ 
@tt2. 4mmT*fe-5 0 &*5|*]J?fi0. 2 5mmT'fo 

[0 040] RiitDJ; 5 ^«^$nfc*HliW03-v 

2&;S«#«Jiifc&©#itij©x-r •yT'dS&SSftSo 
[004 1 ] -tfttf 9 T& < 3yuy-~> a y 2 6 

-Yy^hf>2 4(0Wa- >SSft)tg2 ltfitjtJlc 

SCi^-etSo *fc3/wy— > 3 v2 6roWfffi^St 

^»nji±ro*a:g£ x «aMs«BW/j^«7c»»2 3 a t 

20 RtfcLfc©-e, =->§^»«2 i©&S»ffrjs$8 
l-T*# So 

[0 0 4 2] gl7("±fH||lg0-|J(O3->-§J^t o -*co ; 8 ; 
ffiiSK^:#tt$r*1-o ^«3->-S!SS()«Sr^v>T± 
ffilUfiWi: PJ C$i&Xffil$.&titzV£&<D=—>mx t°- 
*OlF£EJil«**W4, Hi»tt±Elllfi««>3->'l!^tr 
-*w*£EJB»»:*!H4-e*>6. 3kHz 2 
fit-^^i<48 2kHz#i5©f-f y^akSStL 

30 [004 3] SotWjCiM^ ^ 2i*«®*S 
t?—9tfti <ti*) ZO^HHOfj y-7fr?tt.WX'%Z>\Zfr 

So 

[0 0 4 4] ftKl*38M©JB5©«W (ft** 5) ©- 
^Jg^Jlcov ^TtftB^-rSo HI 4 li*f^<7)i 5 <D 
40 ~ll^!lW3->'S^t 0 -*(DSl!)S^|)llg)5i£>ClftB^|l] 
•CfcS^, *HJg0IJ©^ f— HkmC< Pil 8 cm 

tt/h>i-^ , -t©<l6©«j«fcJB3ro«wro±IE*i6«lt^< 
PJCT'foSo 

[0045] mtiz&n, 3 - ymmmmnm = 

^y->h32J;?) ^JiftiJtc, Oa/uy— : > 3 > 3 6 

£b3/uy— >3>3 6(D»S^g^Ji2. 4mm. I*J 
mtO. 2mmT'fcS„ 
50 [0046] £l_k<D£ o ^«^*ixfc*|?16««>3-> 



(6) 

9 

^3<^^t±<|H)CT-fot), 3?2&iS5*fcH;«g»)*— 
i»K**^**i:*2»:ili«*SH«[»©m<757 J ^ 
[0 0 4 7] -5:ttli*»i3T*^<ia=>/'Uy— ->g 6 

-Y^a^f/UjKf >-3 4 ©fitfcJS = 3 1 fcfi 

7*35^3- >mmmm 3 1 ic& 9 m-f 5 n#©{ufi&«> 

[0 0 4 8] flEoT*SlllS«f!IICJ:tltf, 35 2ftifiigc#S 

9 fia^-i/g VSr^* h*-^ -/^©tCrt 

WHZWtlZZblzX 9 . = — V'S!* f— *©KJS*«SJi 

[0 0 4 9] »K**W©SB6(0«W (W*3S6) 20 

[0050] jifcs&f*, h^f-y yf&mmtwL 

*mmt LtzZbX. ttmtWZO. lmmO#!)if 

[00 5 1] £Lt<Dj; 5 K«j#$;h,fc#£tS0i|©=i-V 

CT\ J(S2»:!««*«br-^*s*<«9 2kHzf+ifi© 

s/7°7)S&»T*#S 0 30 
[00 5 2] -ttttf d» i? -Cft < ^ + y ^aW* 

^«WJC«3K * =»— vf^ tf— * SrHm-TS Z ir a*T-# 

So 

[0 0 5 3] 

e-*ii t @**SsjlSfc^3-^MSttj«<7)S2^iii 
fWt£;h.» ff2»i««*Sfi»*-K*Sffl*l6]{C^«&- 

ft £nx f-^ £»rs r <b #-c* a. 

[0 0 5 4] »»S»tt/J^ft7c«B»S:o-/HJt 

1-5 c fc J: 9 , *B»«S»tW^*/J^b-f4 - 1 fcx 
?*h*\v7*>b£<-fZ>ZbfrX'%%<, 

[0055] *t. 1 ®<DmW)mm*'hK<nm^&mm 
m&z => - >mmminm 2 *ffitt*HMttiktti& t 

^®««3ffiW^l^iiiiS!c*SJlStiC<O0. 50 
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[0 0 5 6] SWbSa5*t/J^«7c»^i:IB]i:»ffi 

w.wmme>-&§mm*®g! l x\ mmA^^-xicmmc 

[0 0 5 7] ifba/uy— >>a >$r^^ h^r-v 

K>1"<*rt(WfcR»t5- bizi. 9, 3-^f-*oij 

[00 5 8] h fc^L^SW 

httzAmttxa.*.* mtitzftitzmmztimz.tbtiz 
[0059] &.±<d± 0 \iz*Bm\tt%tmmmm.$: 

im 1 ] *mwcom 1 <D%m<n-nnm<n>=i-^m* e 
-^©gftWH 

1112] *mw<r>%i2<Dmw(o-nMm<D='->mxt c 

[H13] *3§Sl!<DgUro3S9!<D— HJg^ycoa-vS^f 
IB4] *38WO!B5«>«M©-|Qt«fll03-i/S!^tr 
[115] &%&<d$8i <n%m<r>— ilMoa-vS^f 

[H16] *^B^ro^3O^B^O-HlSF'J(03->-S^f 
-*©*BE«««c«H4H 

[IH 8 ] #3PJ!cd*V ^ 3 -Y ^xnW&^^tW^ 

m 

[19] *»$30ifl03yif a -f>^^ 
[lio] *«0jwf^fflSr^-f3>-t , ' ;1 .-^->5 3 .^- 

> 3 > 3 k H z ffifb^E— K0 

[Hi 1] **WO^^a J/ tfa-^ •> 5 a l/- 
•>3 V 2 k H Z JlSft^- KE1 

[Hi 2] fi£$fe<D=i— vS^f— ■txn^-yVx.—t's* 

3. U— ->3 

[Hi 3] «©3-yixf-*roli 
ytfa-^i/j a u— > 3 viiKj^e— KH 

[Hi 4] i*3l5<0=i-^^f— 3&(£>m 2 

> fa — ^ •> 5 a u— -> 3 ^gRj^e— KH 

[Hi 5] tS6*w=i— >i!^tr— *©JB5ftK«#S= 
yfa-^-/;a u— -> 3 >-JgSb^e — KH 
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3 mmmmt'hft 

4 ^3>{ i 
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[E12] 
it B&ZlCD^tt^g^h 

/4 ^f-f *3-OU;tfbf> 
/5 ^^s+tv^ 





[E13] 



[B8] 








2/ 3->S!tg«3<S 
22 B&3CD^tt*'>yh 

23a »»«SP#/J\K-*l7C»fl> 
23fc iSft^SPtt/Jvtffl^SBfl" 

24 *v*D*ou7tft*> 

24 3JU>r-^3> 
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[B4] 



[H5] 



3/ ^-^mmwifc 

33 ©Kj^SP^/JvM- 

33* m#}&&#'^K&i7zt&fr 

331, mmtfiw&'^KKmmft 

34 ^'-<^3i / ;U7tfe> 

35 S^h^^y :/ 
34 £=>;u^r-^a> 



t^^^J 





20 50 /<M> 500 /K ZK 5K /OK 20K 

(Hz) 



[B7] 
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